J. E. BRULOTTE
PIPE FORMER AND LAYER

July 20, 1943.

2,324,760

S Sheets-Sheet 1

Filed May 28, 1942

%\@ gL 2/ 45 S
< a/ {3
P \\ \\ ﬂ \\ // ..Im.. i
I\
-om = A\
N
X
5
X
B\
= 3
E = _ =
w’ @m . \N\ - g
I P S ST P Tl 2
nng
s NN /4 £
—

Pbarce A0

WWM E)M’-Anmm—p

By



July 20, 1943. - J. E. BRULOTTE 2,324,760

PIPE FORMER AND LAYER

Filed May 28, 1942 5 Sheets—-Sheet 2

e

%

0,

&

l_";.
|
27

\ .
0]
i %\0\ .
G 3
{
< s mawn | \
N | VA4 a4 IJI J
N (FRESESo T@
P I -~ \C el ‘l o) [ I “
U

7
< <
% —-\\\ ?)) nyu‘§/’_)-u /{ 3 Inventor
FAa) | '
\’ /) 9 /-/‘/Jgfffﬂz BoLo77E

- By QM Mm
I ard WM E M’mmmqw

47




July 20, 1943. J. E. BRULOTTE 2,324,760

PIPE FORMER AND LAYER

Filed May 28, 1942 5 Sheets-Sheet 3
b = =11 b \
N . > \
‘Q\ ‘Q\F\—‘——‘E@F# \
N -
Tl — |
N RITEIE |
- | == R
'3\ % 1 ‘9
% ‘/ L_T D)/\~ -
- / -

. < \\_\’\1‘\'\\:{\‘\3\
RSN

N \ Inventor
N

JOSEFRy L BRLO7T7E

andPlonoty 18 Jarkoon,,,,,..




July 20, 1943. J. E BRULOTTE 2,324,760
PIPE FORMER AND LAYER '
Filed May 28, 1942 5 Sheets—Sheet 4

/&

ke L

VL L L L

®)

Inventor

w
JBSEPY B BRULOTTE

By QM wﬁ.&ﬂ-
andFlawey 1B, focokoay, ...



July 20, 1943. J. E. BRULOTTE ‘ 2,324,760

. PIPE FORMER AND LAYER

Filed May 28, 1942 5 Sheets~Shest 5

B

Inventor

JSOSEP . BRULOF7E

By | QM%&.
and Bawvoy B folog,.

-
4.9



Patented July 20, 1943

UNITED STATES PATENT

2,324,760

2,324,760

OFFICE

' PIPE FORMER AND LAYER
Joseph E. Brulotte, Yakima, Wash.
Application May 28, 1942, Serial No. 444,931

(CL 25—32)

3 Claims.

The invention relates to improvements in ma-
chines for forming and laying continuous con-
crete or similar material pipe, the primary object
of the invention being to provide g self-propelled
machine of this character which in operation
forms a mold in the floor of the ditch or the like
in which the pipe is being formed and laid as the
mold for the lower half or section of the pipe,
whereby the lower section of the pipe is auto-
matically and immediately laid in a perfectly
conforming earth cradle, and wherein the upper
ualf or section of the pipe is formed and pressed
onto the lower section at a point behind the point
at which the lower section is formed, whereby
the sections are firmly united and produce a pipe
which is firmly laid in a cradle in the earth.

Another important object of the invention is
to provide a simple and efficient machine of the
character indicated above which is relatively
simple and inexpensive to construct and operate,
and which requires no special operating skill.

Other important objects and advantages of the
invention will be apparent from a reading of the
following description taken in connection with
the appended drawings, wherein for purposes of
fllustration a preferred embodiment of the in-
vention is shown.

In the drawings:

Figure 1 is a general side elevational view of a
machine constructed in accordance with the
present invention, showing the same operatively
located with respect to a ditch or trench in which
the pipe is to be laid. ’

Figure 2 is a top plan view of Figure 1.

Figure 3 is an enlarged longitudinal vertical
sectional view taken through Figure 2 along the
line 3—3 and looking in the direction of the
arrow. -

Figure 4 is g front end elevational view of
Figure 1. )

Figure 5 is a rear end elevational view of Fig-
ure 1.

Figure 6 is a transverse vertical sectional view
taken through Figure 3 along the line 6—6 and
looking in the direction of the arrows.

Figure 7 is a transverse vertical sectional view
taken through Figure 3 glong the line T—17 and
looking in the direction of the arrows.

Figure 8 is a transverse vertical sectional view
taken through Figure 3 along the line 8—8 and
looking in the direction of the arrows.

Figure 9 is a general horizontal sectional view

taken through the lower part of Figure 3.
Figure 10 is a group perspective view of the
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formers and tamps in the successive positions
they occupy in the machine.

Referring in detail to the drawings, the nu-
ineral 5 generally designates a trench or ditch
in which the continuous pipe is to be laid, rails
6 and 7 being mounted on the banks of the ditch
or on the ground level or surface on opposite
sides of the ditch and substantially parallel with
the bottom 8 of the ditch and the substantially
semi-circular cradle 9 which is formed by the
passage of the machine along the ditch, and in
which is conformably seated the lower half of the
vipe during its formation by the machine. By
reason of these provisions, the cradle 8 is accu-
rately and uniformly formed and leveled in the
ditch so as to provide a uniform and regular
cradle and support for the lower section of the
pipe and thereby greatly increase the uniformity
and serviceability of the installation,

The machine which is generally designated by
the numeral {0 comprises a longitudinally and
vertically elongated casing (1 comprising lat-
erally spaced side walls (2, vertical end walls {3
and a horizontal top {4, with front and rear pairs
cof axles 15 and 16, respectively, having grooved
wheels {7 riding on the heads of the rails 6 and
1. The shafts 15 and {6 are mounted to the cas-
ing 10 at such elevation that the machine reaches
sufficiently into the ditch 5§, the arrangement
of the shafts {5 and 16 being devised so that
the machine will operate properly in a ditch of a
specified depth, it being obvious that provisions
for adjusting the axles 15 and 16 vertically to
accommodate ditches of different depths, can be
provided without invention. ‘

A fluid concrete hopper 8 has a funnel por-

tion 19 projecting above the top 14 of the casing

18 as particularly well shown in Figure 3 of the
drawings, and downwardly and forwardly and
downwardly and rearwardly directed tapering
portions 20 and 21, respectively. The portion 20
terminates in a nozzle 22 at a proper elevation
above the crade or groove 9 which is formed by
the machine in the bottom of the ditch to de-
pesit the fluld concrete for the formation of the
lower section of the pipe. The rear tapered hop-
per portion 21 terminates in a nozzle 23 arranged
on a level with the upper transversely curved wall
24 which extends rearwardly from the casing 10
from the point just forwardly of the rear end wall
13 as shown in Figure 3 of the drawings.
Horizontal rotary paddles 25 and 26 are located
in the upper part of the hopper portions 24 and
21, respectively, on a level above the top 14 of the
casing {0 and their shafts extend across the fun-
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nel portion 19 of the hopper and then through the
right hand side thereof as indicated in Figures 1
and 2 where they are provided with pulleys con-
nected together by a belt 27. The shaft of the
agitator 26 extends through the opposite side
wall of the hopper portion (9 where it is provided
with a sprocket over which is trained g sprocket
chain 28 which is also trained over a sprocket
wheel 28 on the crankshaft 30 which operates the
vertically reciprocable tamp 3. The sprocket
chain 28 is also trained over an idler sprocket
32 which is mounted on a stub shaft on the left
hand side of the casing 10, and also ‘over a
sprocket 33 on a crankshaft 34 which is mounted
across the lower part of the casing 10 and op-
erates the horizontally reciprocable smoother 35.
A forward tamp 36 which ig vertically recipro-
cable is mounted between the hopper portion 20
and the front wall 138 of the casing 10 as shown
in Figure 3 of the drawings and is operatively
connected to a crankshaft 37 which has a sprocket
wheel over which a sprocket chain 38 is trained.
The sprocket chain 38 is also trained under a
sprocket wheel 39 on the crankshaft 30 and over
& sprocket 40 on a crankshaft 41 which is op-
eratively connected to the rear tamp 42, the lat-
ter being located between the rear hopper por-
tion 21 and the rear end wall (3 of the casing
10 as shown in Figure 3 of the drawings. The
lower flight of the sprocket chain 38 is trained
" under an idler sprocket 43 which is mounted on
& stub shaft on the right hand side of the casing
10 as shown in Figure 1 of the drawings. The
crankshaft 87 has on its right hand end, a
relatively large combination flywheel and sprocket
pulley 43 over which a belt 44 is trained, the belt
being also trained over the pulley 45 on a suit-
able motor 46, here shown as an electric motor,
without limitation to such form of motor, which
is mounted on a platform 47 projecting forwardly
on & level with the top of the front of the cas-
ing f0.
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Bolted or otherwise secured to the lower part -

of the front wall 13 of the casing {0 is the cradle
former plate 49 which has a depending semi-cir-
cular extremity 50 of substantially the desired
cross section of the cradle 9, which depends suf-
ficiently below the lower end of the casing 10 to
cut and scrape the desired cross section of the

cradle 9 in the bottom 8 of the trench or ditch §

as the machine proceeds forwardly. The for-
ward tamp 36 comprises a vertically reciprocable
plate working between forward and rearward
gulde plates 51 and 52 mounted on the casing
10, the lower end of the tamp being substantially
the same shape as the lower end of the plate 49,
so that the sides of the cradle 9 are conformably
tamped by the lower end of the tamp 36 as the
machine proceeds, so that the cradle is well
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tamped and shaped before the fluid concrete com-

ing down the front chute 20 of the hopper {8 fiows
into place in the said cradle.

The intermediate tamp 31 works between guides
54 and 55, likewise mounted on the casing 10,
the lower extremity of the tamp 31 being formed
to the size and shape of the interior shape and
dimensions of the pipe being laid. The down-
ward extreme position of the tamp 31 is limited to
provide for the desired wall thickness of the pipe,
the space between the bottom of the cradle § and
the extreme low position of the tamp 3( deter-
mining the wall thickness. Mounted on the for-
ward guide 54 is a concrete spreader and scraper
56 which has its lower part shaped to scrape and
distribute the concrete laid from the nozzle 22 in
the cradle to the approximate shape of the in-
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terior of the lower section of the pipe. The
tamp 31 immediately following the scraper 56
tamps the inner surface of the lower pipe section
to shape.

As indicated in Figure 8

of the drawings, the
rear hopper section 21

has downwardly tapering
walls which terminate in the nozzle 23 already
alluded to, the nozzle being located within con-
fining longitudinal walls 57 and 58 which are suf-
ficiently spaced to be Just on opposite sides of the
pipe being formed. The rear end wall 59 across
and between the walls 57 and 58 forms the front
guide for the rear tamp 42 in conjunction with
the guide 60. The latter rests on the top of the
curved cross section former 24, while the guide
§9 terminates at its lower end in a semi-circular
notch the same size as the outside dimension and
curvature of the upper section of the pipe and is
stationarily fixed to be matched to the inside con-
tour of the former 24.

The smoother and pusher 35 is mounted in rela-
tively close conformity to the upper side of the
interna] former 61 which is mounted stationarily
to the lower part of the rear portion of the cas-
ing 10 and has its lower end angularly undereut
as indicated by the numeral 62 to avoid digging
into the as yet soft concrete of the formed lower
pipe section. As indicated in Figure 8 of the
drawings, the internal former 6{ is cylindrical in
cross section and has substantially the same di-
ameter as the inside diameter of the completed
pipe. The cylindrical internal former 61 is sup-
ported a distance equal to the wall thickness of
the pipe above the cradle 9 and is spaced at a
similar distance from the semi-circular upper
former 24, the horizontally reciprocable smoother
and pusher 8% being of about the same thickness
as the thickness of the wall of the completed
pipe.

The pusher 35 in its extreme rearward position
{llustrated in Figure 3 of the drawings closes off
the lower end of the nozzle 23 so as to prevent
concrete from reaching the region to form the
upper pipe section, the rear tamp 42 being at
this stage of operation in its extreme elevated po-
sition so that the concrete deposited by the nozzle
23 pushed rearwardly by the pusher 35§ can pass
the tamp 42 and enter the space between the up- -
per former 24 and the internal former 61. The
tamp 42 is so arranged that it never subsides
below this described position. It is arranged to
be vertically reciprocated many times faster than
the reciprocation of the pusher 35, so as to apply
several tamping and forming blows to the deposit
of concrete as it is pushed rearwardly by the
pusher §5. In the forward position the pusher 35
is withdrawn as a closure for the nozzle 23, so
that the concrete can flow onto the internal
former 61 and reach the upper edges of the walls
of the already formed lower pipe section. Due
to the rearward pushing action of the pusher 35,
the accumulation of concrete in the act of form-
ing the upper section of the pipe upon the lower
section forms an abutment against which the
pusher 35 works, so as to feed the machine as a

- whole forwardly as the gradual completion of the

pipe takes place, It will be understood that the
lower end of the tamp 42 is cut out semi-circu-
larly in appropriate diameter to provide the de-
sired tamping and shaping action upon the con-
crete pushed rearwardly by the pusher 35 into
the space between the upper former 34 and the
internal former 61. Xt will also be observed that
the transit of the internal former 6! with the
already laid and shaped lower section will result
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nel portion 19 of the hopper and then through the
right hand side thereof as indicated in Figures 1
and 2 where they are provided with pulleys con-
nected together by =& belt 21. The shaft of the
agitator 26 extends through the opposite side
wall of the hopper portion 19 where it is provided
with & sprocket over which is trained a sprocket;
chain 28 which is also trained over a sprocket
wheel 28 on the crankshaft 30 which operates the
vertically reciprocable tamp 3{. The sprocket
chain 28 is also trained over an idler sprocket
32 which is mounted on a stub shaft on the left
hand side of the casing 10, and also over a
sprocket 33 on.a crankshaft 34 which is mounted
across the lower part of the casing 10 and op-~
erates the horizontally reciprocable smoother 35.

A forward tamp 36 which is vertically recipro-
cable is mounted between the hopper portion 20
and the front wall {3 of the casing 0 as shown
in Figure 3 of the drawings and is operatively
connected to a crankshaft 37 which has a sprocket
wheel over which a sprocket chain 38 is trained.
The sprocket chain 38 is also trained under a
sprocket wheel 39 on the crankshaft 30 and over
& sprocket 40 on a crankshaft 41 which is op-
eratively connected to the rear tamp 42, the lat-
ter being located between the rear hopper por-
tion 21 and the rear end wall I3 of the casing
10 as shown in Figure 3 of the drawings. The
lower flight of the sprocket chain 38 is trained
- under an idler sprocket 43 which is mounted on
& stub shaft on the right hand side of the casing
40 as shown In Figure 1 of the drawings. The
crankshaft 87 has on its right hand end, a
relatively large combination flywheel and sprocket
pulley 43 over which a belt 44 is trained, the belt
being also trained over the pulley 45 on a suit-
able motor 46, here shown as an electric motor,
without limitation to such form of motor, which
is mounted on a platform 47 projecting forwardly
on a level with the top of the front of the cas-
ing 0.

Bolted or otherwise secured to the lower part
of the front wall 13 of the casing 10 is the cradle
former plate 49 which has a depending semi-cir-
cular extremity 50 of substantially the desired
cross section of the cradle 9, which depends suf-
ficiently below the lower end of the casing 10 to
cut and scrape the desired cross section of the

cradle 8 in the bottom 8 of the trench or ditch §-

as the machine proceeds forwardly. The for-
ward tamp 36 comprises a vertically reciprocable
plate working between forward and rearward
guide plates §5f and 52 mounted on the casing
10, the lower end of the tamp being substantially
the same shape as the lower end of the plate 49,
so that the sides of the cradle 9 are conformably
tamped by the lower end of the tamp 36 as the
machine proceeds, so that the cradle is well
tamped and shaped before the fluid concrete com-
ing down the front chute 20 of the hopper 8 flows
into place in the said cradle.

The intermediate tamp 81 works between guides
54 and 55, likewise mounted on the casing 10,
the lower extremity of the tamp 3 being formed
to the size and shape of the interior shape and
dimensions of the pipe being laid. The down-
ward extreme position of the tamp 3( is limited to
provide for the desired wall thickness of the pipe,
the space between the bottom of the cradle 9 and
the extreme low position of the tamp 31 deter-
mining the wall thickness. Mounted on the for-
ward guide 54 is a concrete spreader and scraper
56 which has its lower part shaped to scrape and
distribute the concrete laid from the nozzle 22 in
the cradle to the approximate shape of the in-
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terior of the lower section of the pipe. The
tamp 31 immediately following the scraper 56
tamps the inner surface of the lower pipe section
to shape,

As indicated in Figure 8 of the drawings, the
rear hopper section 2 has downwardly tapering
walls which terminate in the nozzle 23 already
alluded to, the nozzle being located within con-

fining longitudinal walls 57 and 58 which are suf- .

ficiently spaced to be just on opposite sides of the
pipe being formed. The rear end wall 59 across
and between the walls 57 and 58 forms the front
guide for the rear tamp 42 in conjunction with
the guide 60. The latter rests on the top of the
curved cross section former 24, while the guide
59 terminates at its lower end in a semi-circular
notch the same size as the outside dimension and
curvature of the upper section of the pipe and is
stationarily fixed to be matched to the inside con-
tour of the former 24.

The smoother and pusher 35 is mounted in rela-
tively close conformity to the upper side of the
interna] former 61 which is mounted stationarily
to the lower part of the rear portion of the cas-
ing 10 and has its lower end angularly undercut
as Indicated by the numeral 62 to avoid digging
into the as yet soft concrete of the formed lower
pipe section. As indicated in Figure 8 of the
drawings, the internal former 61 is cylindrical in
cross section and has substantially the same di-
ameter as the inside diameter of the completed
pipe. The cylindrical internal former 61 is sup-
ported a distance equal to the wall thickness of
the pipe above the cradle 9 and is spaced at a
similar distance from the semi-circular upper
former 24, the horizontally reciprocable smoother
and pusher 35 being of about the same thickness
8s the thickness of the wall of the completed
pipe.

The pusher 35 in its extreme rearward position
llustrated in Figure 3 of the drawings closes off
the lower end of the nozzle 23 so as to prevent
concrete from reaching the region to form the
upper pipe section, the rear tamp 42 being at
this stage of operation in its extreme elevated po-
sition so that the concrete deposited by the nozzle
23 pushed rearwardly by the pusher 35 can pass

the tamp 42 and enter the space between the up-~ -

per former 24 and the internal former 6. The
tamp 42 is so arranged that it never subsides
below this described position. It is arranged to
be vertically reciprocated many times faster than
the reciprocation of the pusher 35, so as to apply
several tamping and forming blows to the deposit
of concrete as it is pusheqd rearwardly by the
pusher 35. In the forward position the pusher 35
is withdrawn as a closure for the nozzle 23, so
that the concrete can flow onto the internal
former 61 and reach the upper edges of the walls
of the already formed lower pipe section. Due

to the rearward pushing action of the pusher 35,

the accumulation of concrete in the act of form-
ing the upper section of the pipe upon the Jower
section forms an abutment against which the
pusher 8§ works, so as to feed the machine as a

- whole forwardly as the gradual completion of the

pipe takes place. It will be understood that the
lower end of the tamp 42 is cut out semi-circu-
larly in appropriate diameter to provide the de-
sired tamping and shaping action upon the con-
crete pushed rearwardly by the pusher 35 into
the space between the upper former 34 ang the
internal former 61. It will also be observed that
the transit of the internal former 61 with the
already laid and shaped lower section will result
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in final perfection of the lower pipe section and
* more firm seating thereof in the cradle 9, while
at the same time producing the required forma-
ticn cf the uprer cecticn in cocperaticn with the
upper former 24, whercby the upper and lower
nipe sections are p=rfectly matched and mated

=]

and fcrced together to form a monolithic -con- .

tinucus pipe appearing at the lower end of the
internal fcrmer 61 as the machine progresses
along the ditch.

As will now be seen, the machine is driven
forwardly, 1. e., to the left, as viewed in Figures 1,
2 and 3, on the rails 6 and 1, by impact of the
reciprocating smocother and pusher 3% against
the concrete laid in between the upper former
24 and internal former 6f. In its forward mo-
tion with the machine, the cradle former plate
49 digs the cradle 8 in the longitudinal center of
the trench, or ditch, 5, and the reciprocating for-
ward tamp 36 packs and shapes the cradle 9
progressively. The front hopper portion 20 feeds
concrete out of the nozzle 22 into the cradle 9
progressively, the concrete thus fed is shaped
progressively by the spreader and scraper 56 to
form the lower pipe section internally, and the
thus shaped lower pipe section is immediately
tamped by the reciprocating internal tamp 3i.
Immediately following the last operation, the in-
ternal former 6! in its forward travel uniformly
shapes the lower pipe section internally, while
at the same time concrete is fed from the rear
hopper section 21 through the nozzle 35 onto
the internal former 61 to be tamped by the
smoother and pusher plate 35 in between said
former 61 and the upper former 24 to progres-
sively form therewith the upper section of the
pipe. The manner in which the paddles 25, 26
and the tamps 36, 31, 42, together with the
smoother and pusher plate 35, are driven has
already been set forth.

Although there is shown and described herein
a preferred embodiment of the invention, it is
to be definitely understood that I do not desire
to limit the application of the invention thereto,
except as may be required by the scope of the
subjoined claims.

Having described the invention, what is claimed
as new is:

1. A machine for forming a cradle in the floor
of a ditch and forming and laying & continuous
concrete pipe in the cradle formed of upper and
lower sections, said machine comprising a casing
to depend into the ditch, means supporting the
casing from the surface of the ground for move-
ment along the ditch, a digger depending from
the forepart of the casing to produce a semi-
circular cradle in the floor of the ditch, a for-
ward vertically reciprocating tamp for shaping
and compacting the cradle, a fluid concrete
hopper having a forward nozzle discharging into
said cradle to the rear of said forward tamp, an
intermediate vertically reciprocable tamp to the
rear of said forward nozzle, a shaper located in
front of said intermediate tamp to roughly shape
the laid concrete in the cradle to the internal
contour of the lower pipe section, said interme-
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diate tamp operating to compact the internal
contour of the lower pipe section, power means
operating said tamps, and upper section forming
means on said cesing to the rear of said inter-
mediate tamp.

2. A machine according to claim 1 wherein said
upper section forming means comprises a cylin-
drical internal former mounted cn said casing
and concentrically spaced from the cradie at a
distance approximately the wall thickness of the
lower pipe section, a horizontally reciprocable
semicylindrical smoother and pusher concen-
trically spaced above the forward part of said
cylindrical former, a rear vertically reciprocable
tamp located to the rear of the rearmost posi-
tion of said pusher, & rear nozzle on said hopper
closed by said pusher in its extreme rearward
position and uncovered by said pusher in a for-
ward position to deposit concrete on the upper
surface of said cylindrical former, an upper pipe
section former concentrically spaced from the top
of said cylindrical former to the rear of said rear
tamp at a distance approximately equalling the
wall thickness of the upper pipe section, said
pusher being arranged to push concrete between
the cylindrical former and said upper pipe sec-
tion former to define the upper pipe section and
to abut the edges of the upper pipe section with
the edges of the lower pipe section to produce a
seamless pipe, said power means coordinately
operating said pusher and said rearward tamp
coordinately with the forward and intermediate
tamps.

3. A machine according to claim 1 wherein said
upper section forming means comprises a cylin-
drical internal former mounted on said casing
and concentrically spaced from the cradle at a
distance approximately the wall thickness of the
lower pipe section, a horizontally reciprocable
semicylindrical smoother and pusher concen-
trically spaced above the forward part of said-
cylindrical former, & rear vertically reciprocable
tamp located to the rear of the rearmost posi-
tion of said pusher, a rear nozzle on said hopper
closed by said pusher in its exfreme rearward
position and uncovered by said pusher in a for-
ward position to deposit concrete on the upper
surface of said cylindrical former, an upper pipe
section former concentrically spaced from the
top of said cylindrical former to the rear of said
rear tamp at a distance approximately equalling
the wall thickness of the upper pipe section, said
pusher being arranged to push concrete between
the cylindrical former and said upper pipe sec-
tion former to define the upper pipe section and
to abut the edges of the upper pipe section with
the edges of the lower pipe section to produce a
seamless pipe, said power means coordinately op-
erating said pusher and said rearward tamp co-
ordinately with the forward and intermediate
tamps, said pusher being arranged to move rear-
ward against-the formed upper pipe section so as
to push the casing forwardly along the difch to
leave the formed pipe in place i‘n the cradle.

JOSEPH E. BRULOTTE.



